Objective: This systematic review sought evidence concerning the effectiveness of peer mentoring for people with traumatic brain injury. Data sources: Fourteen electronic databases were searched, including PsycINFO, MEDLINE, CINAHL, EMBASE and the Cochrane Library, from inception to September 21 2016. Ten grey literature databases, PROSPERO, two trials registers, reference lists and author citations were also searched. Review methods: Studies which employed a model of one-to-one peer mentoring between traumatic brain injury survivors were included. Two reviewers independently screened all titles and abstracts before screening full texts of shortlisted studies. A third reviewer resolved disagreements. Two reviewers independently extracted data and assessed studies for quality and risk of bias. Results: The search returned 753 records, including one identified through hand searching. 495 records remained after removal of duplicates and 459 were excluded after screening. Full texts were assessed for the remaining 36 studies and six met the inclusion criteria. All were conducted in the United States between 1996 and 2012 and employed a variety of designs including two randomised controlled trials. A total of 288 people with traumatic brain injury participated in the studies. No significant improvements in social activity level or social network size were found, but significant improvements were shown in areas including behavioural control, mood, coping and quality of life. Conclusion: There is limited evidence for the effectiveness of peer mentoring after traumatic brain injury. The available evidence comes from small-scale studies, of variable quality, without detailed information on the content of sessions or the 'active ingredient' of the interventions.
Introduction
Traumatic brain injury is defined as an injury to the brain caused by a trauma to the head. 1 Over 1 million people attend United Kingdom emergency departments for head injuries annually, with over 160,000 admitted to hospital. 2, 3 Worldwide, it is estimated that 10 million people sustain a traumatic brain injury every year. 4 Evidence suggests that around 70% of those with moderate to severe traumatic brain injury experience long-term physical, cognitive, emotional and behavioural problems, 5, 6 while significant numbers of people with minor head injuries also sustain long-term impairments. [7] [8] [9] Brain injury transforms lives dramatically, reducing engagement in activities, impairing relationships and causing social isolation. 6 Traditional rehabilitation services provide limited support to help people reduce social isolation and resume participation in meaningful activities. Therefore, it is important to investigate new and cost-effective intervention methods.
Peer mentoring is a potentially useful intervention which provides one-to-one support tailored to an individual's needs. It is distinguished in this respect from more traditional group peer support methods. The approach is defined as a process through which "an experienced individual encourages and assists a less experienced individual to develop his or her potential within a shared area of interest". 10 Peer mentoring has been used in a variety of contexts [11] [12] [13] and has shown promise in the management of long-term health conditions such as spinal cord injury. [14] [15] [16] [17] [18] The Brain Injury Association of the United States (BIAUSA) operates well-received peer mentoring programmes across the United States, but evidence of their effectiveness is anecdotal.
This systematic review sought evidence concerning the effectiveness of peer mentoring for people with traumatic brain injury. The primary goal was to inform the design and content of an intervention to be tested in a randomised controlled trial.
Methods
This review was carried out in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 19 and a protocol was registered on the PROSPERO International Prospective Register of Systematic Reviews. 20 Studies of any design which employed a model of one-to-one peer mentoring between traumatic brain injury survivors were included. Studies were excluded if they employed group support models or exclusively used non-traumatic brain injury survivors in either mentor or mentee roles (including professionals, lay people or survivors of other forms of acquired brain injury). Conference abstracts (containing sufficient information) and grey literature were included.
Literature searches were developed across a range of databases using indexing terms (e.g., medical subject headings and Embase's Emtree thesaurus) and text words relating to traumatic brain injury and peer mentoring. Social and leisure activity related terms were not searched in order to keep the search broad and avoid excluding any relevant studies. The search strategy was adapted to the requirements of each database. No wildcards or truncations were used.
The following 14 medical, health, social care and psychology databases were searched from time of inception to September 21 2016 Reference lists of selected papers were hand searched. Citations for the authors of included studies were undertaken using the SCOPUS and Google Scholar citation search facilities.
Search results were exported directly into EndNote X7, with additional results added and duplicates removed. Two reviewers independently screened all titles and abstracts for relevance. Full texts were obtained for all potentially relevant articles. A third reviewer resolved any uncertainties regarding inclusion and authors were contacted when necessary for further information.
Data were extracted relating to aspects of study design and participant characteristics; details of the intervention (including details of social and leisure re-engagement); outcome measures; results and conclusions. Two reviewers extracted data independently using a bespoke data extraction form and assessed studies for quality and risk of bias using the Mixed Methods Appraisal Tool. 21 Meta-analysis was inappropriate due to the scarcity of studies and heterogeneity of designs. Therefore, a descriptive synthesis of the data was undertaken.
Results
The database search returned 752 records with one further study identified through hand searching of reference lists. No studies were identified from the grey literature search or through citation searches of authors. A total of 495 records remained after removal of duplicates and 459 were excluded after screening. Full texts were obtained where available for the remaining 36 records and 30 were excluded (see Supplementary Material Appendix 2 for reasons) leaving a total of six studies to be included in the review. Figure 1 shows the flow diagram of the selection process.
Supplementary Material Appendices 3-5 provide details of studies included in the review and their findings.
Quality assessment of included studies
The studies were of low quality according to Mixed Methods Appraisal Tool criteria. Randomisation procedures and allocation concealment in the randomised controlled trials were poorly reported or not reported at all, indicating risk of bias. Some of the papers combined description of an overarching peer mentoring programme with description of the research study itself, which often made quality assessment difficult. Both reviewers were forced to select 'Can't tell' for many of the criteria on the Mixed Methods Appraisal Tool. This indicated low quality of reporting on many aspects of the studies and also meant that it was inappropriate to give each one a numerical score for the Mixed Methods Appraisal Tool.
Study design and participant characteristics (see Supplementary Material Appendix 3)
All six included studies were conducted in the United States between 1996 and 2012, two in San Jose, 22, 23 two in New York, 24, 25 one in Detroit 26 and one in Houston. 27 A variety of study designs were employed including one single centre pilot randomised controlled trial, 27 one single centre randomised controlled trial, 26 one quasi-experimental study, 25 one before-and-after design, 22 one concurrent mixed methods design 24 and one service description. 23 All interventions took place in a community setting.
Information provided on participant numbers and demographics varied widely among the studies. Only one provided a detailed demographic breakdown of both mentors and mentees, including by injury severity. 27 A total of 288 people with traumatic brain injury participated across the studies (excluding the Moreci paper which wasn't a research project and didn't report numbers). Some studies also looked at mentoring for significant others [24] [25] [26] but this paper focuses on traumatic brain injury survivors.
Mentor eligibility characteristics included social competency, absence of psychiatric issues or criminal history, willingness, motivation, commitment, empathy, insight and ability to listen and talk openly. There were differences between all the studies in the criteria employed. One project hired mentors as contingent employees. 26 This was cited as a method of maximising mentor engagement and improving on the studies of Struchen et al. and Hibbard et al.
Only one study reported detailed criteria for mentee eligibility. 24 The others reported few criteria other than age and having sustained a traumatic brain injury.
Details of intervention (see Supplementary Material Appendix 4)
One study aimed specifically at improving social integration and social participation. 27 Other clearly defined aims were; to improve emotional wellbeing, post-injury quality of life and community integration; 26 reducing isolation by providing social support and validation of personal experience; 24 and improving individuals' abilities to access and utilise community services. 22 Hibbard et al. were the only authors to describe an underpinning theory, or conceptual framework for their study. 24 This was participatory action research, 28, 29 which seeks to engage community members in the research process and involve them as active participants. Hanks et al also briefly mention participatory action research but only in relation to the development of the questionnaire for the study.
Limited information was provided on the content of mentoring sessions other than topics intended for discussion, which included emotional wellbeing, postinjury quality of life and community integration. 26 Records identified through database searching (n = 752)
Additional records identified through other sources (n = 1)
Records after duplicates removed (n = 495)
Records excluded using title / abstract (n = 459)
Full text articles assessed for eligibility (n = 36)
Full text articles excluded (n = 30)
• Abstracts with insufficient information (n = 8) • Doesn't fit model of 1:1 peer mentoring (n = 13)
• Non-traumatic brain injury/no disability for participants (n = 5)
• Conference abstract of included study (n = 1)
• Systematic review citing included study (n = 2)
• Support staff employed included psychologists (acting as supervisors, trainers and emergency contacts), 22, 26, 27 programme co-ordinators 22, 26 and a vocational counsellor. 22 The timing of the interventions post-injury varied. One study provided the intervention within two days of discharge from rehabilitation 26 and another while still in the rehabilitation unit. 23 Mentees in one study were reported to be a mean of 503 days post-injury 22 (although this does not specify those with brain injury), and another a median of 1.6 years post-injury. 27 The ways these figures are reported are inconsistent and it isn't possible to provide a range of time post-injury for participants in all studies. This also applies to the mentors in the studies. One study required mentors to be a minimum of two years post-injury, 22 while one reported mentors to be a median of 6.2 years post-injury. 27 Others provided few details.
The criteria by which pairs were matched varied across the studies and included age, gender, role (traumatic brain injury survivor/carer), interests, background, injury effects and geographic area. Two studies relied on the judgement of the study team to provide a mentor best suited for the needs of the mentee. 24, 27 Frequency, duration and intensity of the interventions varied considerably within and between studies. Some researchers established guidelines for minimum numbers of contacts, 22, 26, 27 but these were rarely met. Only one paper provided details of the time duration of contacts. 26 Duration of partnerships varied from three months 27 to indefinite 24 (excluding the Moreci service description paper), while reported number of contacts ranged from 1-108. 24, 26, 27 The nature of the contacts was generally left up to the participants and could be in-person, telephone or email (Struchen et al. allowed a variety of contact methods but only detailed numbers of in-person contacts). The actual content of the sessions was not recorded and isn't reported in any of the papers.
Detailed information on mentor training sessions was provided in several papers. 23, 24, 26, 27 Common elements of training included communication skills, listening skills, advocacy, knowledge of traumatic brain injury, and knowledge of community resources. Only one paper mentioned training mentors to handle crisis situations. 27 Regular refresher sessions were described as important.
There was considerable overlap between the programmes in the logistical challenges they encountered. These can be summarised as follows: Only one study looked specifically at improving social integration and participation. 27 Other studies included aspects of community integration, social support and reducing isolation as among the aims of their projects and included measures of these factors. 22, 24, 26 Outcome
measures, follow-up periods, results and conclusions (see Supplementary Material Appendix 5)
The Craig Handicap Assessment and Reporting Technique Short Form (CHART-SF) 30 and the Diener Satisfaction with Life Scale 31 were administered in two studies. 22, 27 All papers (with the exception of Moreci) included different measures of mood and behaviour, such as depression, anxiety, alcohol use, coping and empowerment, and two included openended satisfaction questionnaires. 26, 27 Qualitative interviews of significant others were employed in one study. 24 There were considerable differences in the data collection follow-up periods used in the studies. One of the randomised controlled trials collected data once, 12 months after completion of the intervention, and didn't record baseline measures. 26 One study was a retrospective design so measures were only administered at programme completion. 24 One study collected data at baseline and programme completion; 25 one at baseline and three-months; 27 and one at a minimum of four time points. 22 No significant improvements in social activity level or social network size were found 27 and there were no significant improvements in Craig Handicap Assessment and Reporting Technique social integration scores. 22, 27 Minimal impacts were observed on enhancing social support from families, friends and the community. 24 Significant improvements were found in community integration and independence. 22 There was a trend towards increased satisfaction with social life in the past month 27 and 30 of 57 traumatic brain injury participants successfully achieved goals of returning to employment or education. 22 Significant improvements of note were shown in measures of behavioural control; chaos in the living environment; alcohol use; emotion-focused coping; physical quality of life; 26 perceived social support; 27 depression; empowerment; coping; life satisfaction and communication with healthcare professionals. 25 Significant increases in depression were also observed in one study. 27 High levels of satisfaction among both mentors and mentees were reported across all six studies and positive impacts observed on increasing knowledge of traumatic brain injury; overall quality of life; improving general outlook; and ability to cope with depression. 24 Outcomes were not provided according to severity of injury. The results should be interpreted with caution due to the limitations of the studies.
Each of the papers concluded that one-to-one peer mentoring showed promise as an intervention for traumatic brain injury survivors, gained high satisfaction ratings, and that further research was needed. It was recommended that future research should identify the most useful components of the intervention and that small sample sizes and limited 'dosage' of interactions were limitations that should be addressed in a future trial. 26, 27 
Discussion
There is a lack of high-quality published evidence for the effectiveness of peer mentoring after traumatic brain injury. The evidence available comes from small-scale studies of limited quality conducted in the United States. The studies covered fairly brief intervention periods and provided limited information on long-term success or sustainability. Despite concerns about the quality of the studies and their generalisability, they produced some promising results and provided useful information regarding the conduct of peer mentoring research. Overall, the potential for peer mentoring to impact on social and leisure participation (among other outcomes), and the optimum design of an intervention, remain unclear. Further research is required to determine the efficacy of peer mentoring interventions for traumatic brain injury survivors.
The heterogeneity of the studies, including designs, time scales and follow-up periods, makes it difficult to compare them and draw clear conclusions. Only two randomised controlled trials have been conducted and these were both of low quality in terms of randomisation procedure. 26, 27 One was a pilot study with just 12 mentored participants, 27 while the larger trial compared mentored and control groups without recording baseline measures. 26 Hibbard's 2002 study also did not take measures at baseline and relied on subjective self-reporting to assess the impact of the intervention. 24 The mixture of neurological disabilities studied by Kolakowsky-Hayner et al. mean that many of the results cannot be interpreted as applying specifically to people with traumatic brain injury. 22 Also, one of the included studies was a conference abstract with minimal information on methodology 25 and another was a service description with no assessment of outcomes. 23 Despite the limitations of the studies, the range of significant improvements on mood and lifestyle measures provides some evidence for their effectiveness. The results suggest that a peer mentor could help traumatic brain injury survivors to modify problem behaviour and employ healthier coping strategies. The impact of peer mentoring on social and leisure participation is uncertain, with only one study looking specifically at social peer mentoring and reporting mixed results. 27 However, the significant increase in perceived social support, trend towards improved satisfaction with social life, gains in community integration and independence, and subjective reports of enhanced social support are all encouraging. 22, 24, 26, 27 Significantly more evidence would be required before firm conclusions can be drawn regarding any outcomes.
Unfortunately, there was little to be learned from the studies in terms of the content of mentoring sessions. It is not known whether discussions in sessions kept to the intended topics and or what activities took place. There was also considerable variation in the nature of the contacts (with most studies allowing in-person, telephone or email correspondence), the frequency of contacts and duration of partnerships. Consistent implementation of these variables is important in order to understand the factors, or 'active ingredients', which influence outcomes.
Only one of the articles reports any level of detail regarding an underpinning theoretical framework to the study and this refers to participatory action research. 24 Other theories which could be used to inform the development of peer mentoring for disability groups have been suggested by Hayes and Balcazar, such as the ecological principles of community psychology and the social-ecological model of disability. 32 Similarly to participatory action research, these ideas centre on thinking about disabled people as useful resources in their community, and on the importance of adapting a person's environment in order to reduce the impact of their disability. Other conceptual frameworks which could usefully inform mentoring programmes include socio-cognitive approaches, such as Bandura's self-efficacy theory, 33 and theories of motivation and leadership, such as personal construct theory 34 and transformational leadership theory 35 (utilised by an ongoing, unpublished study in Wales of 'peer coaching' after stroke).
Despite the studies' methodological problems there is much to be learned from the mentor training programmes, assessments of logistical challenges and participant evaluations. [22] [23] [24] 26, 27 It is important that future studies train mentors thoroughly and build on the training programmes described in the papers and published online. 24, 26, 27 The logistical challenges described will also need to be considered and can potentially be avoided by careful planning of the intervention model. Finally, the positive feedback from the majority of participants indicated that the interventions were enjoyable and subjectively beneficial.
It should be noted that one further study has recently been conducted in New Zealand from which a conference poster has been published reporting positive experiences of participants. 36 This was identified in a recently updated literature search and the full data from the study has not yet been published.
The strength of this systematic review was the robust methodology. The search strategy was carefully designed and a large number of relevant databases were searched, while two reviewers independently conducted all screening, data extraction and quality assessment. Grey literature searches, hand-searching of reference lists, author citation searches and correspondence with authors also strengthened the study.
The specificity of the research question to traumatic brain injury could be considered a limitation of the review. Two published abstracts referring to an acquired brain injury (ABI) peer mentoring study in Canada were excluded as they didn't contain information regarding traumatic brain injury survivors. 37, 38 A case study which involved a traumatic brain injury survivor mentoring an encephalitis survivor was also excluded. 39 As similar issues apply to people with all forms of brain injury it may be appropriate to widen the scope of a future review to include all ABI. 
